Introduction

35
Over the years, dairy milk production has increased steadily due to several factors, 36 including improved management, nutrition and breeding program (Lucy 2001).
37
Combined with advances in assisted reproduction technology, such as artificial 38 insemination, superovulation, embryo freezing and transfer, conventional breeding has 39 contributed the most to accelerating genetic gain (Bousquet et al. 1998 ). In the field of 
Materials and methods
83
All chemicals were purchased from Sigma-Aldrich (St. Louis, MO, USA) unless 84 specified otherwise.
86
Production and recovery of embryos in vivo 87
Non-lactating healthy Holstein (n = 4) and Jersey (n = 4) cows were housed and 88 fed under the same conditions. Animals were kept for a year and were repetitively 89 submitted to in vivo embryo collection. All animals were collected at least seven times.
90
Embryos were staged and graded according to the IETS scores. Only morula and early 91 blastocysts graded 1 and 2 were used in this study. All breed comparisons were done on 92 samples matched for developmental stage and grade quality. The cows received a super-ovulating treatment: Follicles of diameter larger than 8 99 mm were aspirated on day 8-12 post-oestrus. Administration of FSH (Folltropin-V,
100
Bioniche Animal Health) was begun 36 hours later (twice daily in doses decreasing from 101 60 mg to 20 mg for a total of 400 mg over four days and 24 h later). On day 6 after insemination, embryos were recovered by uterine flushing 106 and categorized according to the IETS system. Fresh embryos were needed for some 107 assays while other analyses allowed freezing of the embryos which were then washed 108 three times in PBS, placed into 0.5-ml microtubes in a minimum volume, snap-frozen 109 and conserved at -80°C. showed strong sensitivity to the mitochondrial membrane potential, mitochondrial protein 116 (thiol groups) and exhibited better retention and much more even distribution compared 117 to other dyes, due to high co-localization with cytochrome C oxidase (Poot et al. 1996) .
118
The fluorescence excitation wavelength was 594 nm and emission was read at 608 nm.
119
Carbonyl cyanide m-chlorophenylhydrazone (CCCP), which uncouples mitochondrial 120 membrane potential, was employed as a negative control to set the background which 121 was used as a mean of calibration between runs. In parallel experiments, embryos 122 selected randomly were treated with 100 nM CCCP and incubated for 15 min at 38 °C in 123 a humidified 5 % CO 2 atmosphere before adding CMX-rosamine.
124
Following staining with CMX-rosamine, the embryos were immersed in 3 μg/mL of the 
Confocal microscopy
132
Bright field, confocal and epifluorescence images were acquired using a Nikon 
Image Analysis
149
The intensity of CMX-rosamine fluorescence was measured using the mean grey Technologies). Only RNA of very good quality (RIN over 8) was used for amplification.
195
Purified RNA was amplified in two rounds using T7 RNA polymerase and a
196
RiboAmp HSPlus Amplification Kit (Life Sciences, Foster City, CA, USA). RNA
197
concentration was measured using a NanoDrop ND-1000 spectrophotometer (NanoDrop, 
207
Microarray data were pre-processed as described in previous studies (Plourde et al. 208 2012), using Lowess intra-array and quantile inter-array normalizations. 
Results
277
Abundance of lipid droplets makes embryos appear darker
278
The overall appearance of Holstein and Jersey embryos at the morula stage is 279 shown in Figure 1 . The blastomere cytoplasm was darker in Jersey embryos than in
280
Holstein embryos, which can be classified as "pale" based on the IETS system. higher mitochondrial activity ( Figure 3C ). the most significant categories of differential lipid metabolism function (data not shown).
307
Validation of the microarray results was performed using qRT-PCR on four (ADIPOR2,
308
LPIN1, LPIN2, ELVOL5) selected genes related to lipid metabolism (Table 1) . As 
Differences in Jersey and Holstein lipid profiles detected by MALDI-MS
313
In combination with the microarray, a lipid composition analysis was also performed.
314
Mass spectrometry provides fast and simple means of determining lipid profiles. Matrix- Table 2 .
319
The lipid profiles of embryos of each breed are shown in Figure 5(A and B) . 
